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1 . 0 M/v MAGEMEKT QVERVIIEW 

This study detormined the TSiP oEfset and priority for the 
It.iiup Function Generator necessary for the aerosurface stimuli to 
arrive at the MDiM every 40 milliseconds with minimum deviation 
( j i tier ) . 

Analysis of possible TSIP offsets produced the following 
recommendations : 

<p Set lUimp Function Generator priority at 239 

iji Offset itamp Function Generator iteration point 30 ms. 
from TSIP. 

o Although 'auto-I/O' improves the jitter of Ramp Function 
Generator I/O, a small ji.tter can be achieved v/ithout 
implementing it. The cost of implementing auto-I/O should 
be weighed against the need for improved jitter. See Figure 
1 for a compaiJ.son of jitter using auto-I/O and no auto-I/O. 

Tne major improvement is the repetitiveness of the 40 ms rate, 
cis shov.'U by the range of deviations and the standard deviation. 


Comparison of Deviations from 40 ms. 


Range of deviations 
in ms. 


for 225 Samples 


Average 

Deviation 


Standard 

Deviation 


bo 'nuto-I/O' 
'auto- I /O' 


-.65 to T . 5 5 
-.26 to H- . 2 9 


.13 .18 

.11 .13 


Figure 1 
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2 . 0 PURPOSE AND SCOPE 


‘ The purpose of this study v/as to evaluate the ability of the 
Ramp Function Generator to output linear ramp function stimuli to 
the Space Shuttle aerosurf aces . 


3.0 OBJECTIVES 


The objective of this study was to determine the best TSIP 
offset and priority for the Ramp Function Generator in order to: 

ffi minimize the jitter in the Ramp Function Generator output 
so that it v.'iil approach a linear function. 

o ensure stimuli data is downlisted on succeeding cycles. 

'•'1 ensure no contention v/ith HDA. 

^ . 0 METHODS 

The UDF model was used to accomplish these objectives with 
Uie following environment simulated: 

ft Single-string computer 

o FCOS version 5. A* 

o UI version A . 0* 

o® LDB polling at approximately 25 hz. with no data 
input or output. 

fl/o 3 DEU ' s polled at 5 hz . with no data input. 

en Display Update executing at 2 hz. 

3-DPS Configuration Monitor displays updated 
at 2 hz. and 1 hz. 

woo No graphic updates. 

o Ramp Function Generator process running at 25 hz . 

» HDA running at 25 hz. 


■'=See Plight Softwaj'e DeveJ.opment Plan, Appendix A for FCOS and UI 
ALT environment parameters. 


Pfiorities used i.n this study v/ere: 


0 

SSIP 

254 

Qi 

Ramp Function Generator 

239 

O 

DEU Polling 

230 

6i* 

HDA 

144 

O 

Display Update 

142 


LDB Polling 

134 


5 . 0 FINDINGS 

Using a TSI.P offset of 30 ms. and a priority of 239, the Ramp 
I'unotion Generator (RFC) apparently has no problems performing its 
v.'ork. Figure 2 shows no significant improvement in task elapsed 
time when using auto- I/O. 


Task Elapsed Times 


Task 

Mo ' ciuto-I/0 ' 

With 'auto-I/O' 


Average Range 
in ms . in ms . 

Average Range 
in ms . in ms . 

SSIP 

6.67 5-12 

6.57 5-12 

RFG 

5.74 6-7 

5.26 4-7 

HDA 

5,75 4-10 

5.74. 4-10 


Figure 2 


The maximum elapsocl times For SOIP, ilUA and RFG are used to 
clove top the timelinG in Figure 3. This timeline clearly shows: 

( Ij no contention botv/eon HDA and RFG; (2) stimuli developed by 
pj'G will be downlisted the succeeding cycle. 
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Ramp Function GcneL*ator Timeline 



Figure 3 


Auto-X/0 does improve jitter on the aerosurface write com- 
mands. Figure 1 compares the deviations (jitter) from 40 milli- 
spcondS for RFG with * auto-I/O’ and v/ithout 'auto-I/O'. J3oth 
average about the same jitter; hov/ever, using 'auto-1/0' improves 
the variation in the jitter. Tills is demonstrated by the range 
of deviations and the standard deviations. 

CPU utilization for cases with and without a.uto-I/0 is shown 
in Figure 4. 


CPU utilization in % 


MODS Polling 

.7 

Display Update 

3,3 

LDB Polling 

.1 

SSIP 

4 . 5 

II DA 

.2 

RFG 

5 . 0 

Application Total 

13.8 


No 'auto- I/O ' 

.Application Total 13. B 

FCOS 27.9 

Total CPU 41.7 


Figure 4 

Rl?pP01hjC/-7'biT'/ OF TKK 
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RI*3C{ ;MI‘U5N DAT 10 N S 


n Set Rump Function Genercitor priority at 239. 

*1 Offset Ramp Fu. ‘ n Generator iteration point 30 milli- 
seconds from TS. 

o Weiqh the cost of iiniJlcmejatinq * auto-I/O' atjainst the 
need for improved jitter. 
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